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Č È £2 ÆÉRYÂÔ AG T i ÉRYOE" Balanophora harlandii Hook. f. £6" EbpAQO 1A áE; [τ CD Qe 1 
„öx eiii; E Gaw i acearí arb" ws 1£gtàf ap 1- 3 -O — £6 -O- xeÉuóE»ü£O- β-- D — ΑΕ 

| NSÁà«d (55 £ 2£(E^ — £O- lariciresinol£ 3£(^ - £O- EEÓ- ΥΕ" - £O- pinoresinol£€" 4£(tg -ià 
E:Ó« v^ S£atOCEAERAGÓ- OYE" 6E XXÉUEAE" 7ER — O- iS: Εδε»ὶ-- B- D- ΑΕ] NÁA ος δε 
1-0- ;8: Eó£»ü- £'6— O- AP »xOOE»ü£O- β-- D- ΑΕ] NSÁà«l CE"9£gt1 — O- ;8: Eó£»ü—- £4 
- O- AB Χδε»ιεθ- g- D- ΑΕΙ NÁà«l CE 10£G00/A A» P xCEAE 11£6Q OA 2D NMR ð 
e[ii 3£-4£-8£-9 2Í 10 uACaeí i vafe ξ΄ A ? ΟΠΕΆο ΑνΘΕΡΑΕΕ«Ι έξϑῃ £» ο] 11 ο οἱ 10 ΕΕ "va OG TT 
C ὀλδμυμα- Àf» eiii 1£-£-8 οί 11190Ex 1 Ó Aj A i CD ὀλδμαμηε 

1 Jhi ΕΕ9 ES YO) EE» ES YOE»Cb VE» AVE CE» Ey YABà» 91 11 £»/E1 N CoY 


CHÍ  Qàe Ae Q 946 ΤΑ »xaéEq AGE A Í AORa8 À£90253 — 2706720009 — 0225 — 09 
Chemical Constituents from Balanophora harlandii 


TENG Rong - Wei£3AWANG De - Zu£-Y ANG Chong - Ren * 
Ε Kunming Institute of Botany£-Xhe Chinese Academy of Sciences£ Kunming 65020466 


Abstract£? Eleven compounds were isolated from the inflorescence οἱ Balanophora harlandii Hook. f. On 
the basis of spectroscopic data£-their structures were established as clerosterol£" 1£f&fclerosterol -- 3 - O — 
£'6' — O- palmitoyl£ O- B- D — glucopyranoside£' 2485: — £©- lariciresinol£" 285: — £O- pinoresino£ 4£€^ 
B — amyrin£ 5Ε(Θπιροοἱ acetate£" 6£Épalmitic acid£" 7£€9t — O — caffeoyl — 8— D — glucopyranose£ 8£€ — 
O- caffeoyl — £6 — O- galloyl£O- glucopyranose£' 9£€ — O — caffeoyl — £ 4 — O - galloyl£O- 8- D — 
glucopyranose£" 10£ Gnd gallic acid£" 11 £ Gespectively. Among them£Tompounds 9 and 10 are first isolated 
from plants£-and 1£-3£-8 and 11 are first obtained in the family Balanophoraceae. The chemical shifts of 

IH and PC NMR spectra of 3£4£-8£-9 and 10 were also assigned completely. 
Key words£9 Balanophoraceae£»Balanophora harlandii £»Sterols£»Lignans£*Iriterpenoids £»Glucose esters 











ΕΓΥΟΕ” Balanophora harlandii Hook. f. EÈÉRYÔ ApAO» OOVAEAG Î ï £2 Ö Í Ò úÔ É £— 
OOAEA'" i qt à€«i (2 1 (9 p+ t! 6ÖLÈÊI Go; £GUTI« AL NQuAÓ Èi «λδμέι αὶ e dO  ὅ γε“ ΤΕ 
Ä AWw&£-E«2 YÓ ND? : Éó; £O Ñ ÉG £3 φῶ ÁE UADOEUEE" vo ΕΟΩΛΟΛΕΟ 3à£4 979 £» 
1 fj ABC AVASO Î i Eüsa £A 084 £GEÉR YO; Α8 T i μᾶ» NEED OBEA T 3E GRe ú CNÓDE uA E 
οὐ. ORA O^ EA A60 «Ννῶ σα ὰ Ἀνῶ-ἔσλοι (Èy; DE o Aa «694 sat Egi E» Ti 
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£” Naidoo pÈ£H 992 £ Œ EÂ Ä£ μλΟΠΑΙ Ê; 2 úÉRYÔÄ»” Εὐμᾶ» NS? É- ὃ £ 


vé: 008 ORO 
Ες: OBépAÉRYÓE B. harlandii Hook. f. £6 EbgAOD νε] [i OAOOAN; tAE- Ael Oy; "vA 
E; £-OONVPÍ AÈ. ÀYÍ Ej? ,- Ol 2 eea evo Op δὶ δ’ ΄ ΄: Qe; » uAuve οἳ 11 1— 7£»Oyq; ΄ ναί Èi 


2). G1 èR Qr? ál ó- QAeE- OVE SJ] ÇË Sephadex LH - 20 οἱ ‘ói Ñ ü, VESÓS MCI Gel ΄ἐ»Ε- 
uAuve οἳ 11 s —11; EY Öö wT i 2 CN Lär Í Gb VE" clerosterol£€ 1£ (^ — £O- EÉO- E" - £O 
- pinoresinol£ 45610 - | Ê-Ö~ ww s£grOCEÁÉR AGO νο 6 £(at xeÉuEáE 7£eÍ A» E: xCEÓE 11£0O 
Í à£ 9l li 2£-83£-8£-9 οἱ 10 μᾶνδι: να Ecl Aj £ 
» [ii 212?xÉ«l PY Bi - ÜÁCF-MAILDI — TOF CE46e 0] ὄχνα ΟΧΟΔΕ ΧΟ ἃ n£z 835 £ÜM + 
Na£Y Ε-γόρΤ ^C NMR οί DEPT ÉuNéEH Αλ. OxCEE 8 C5, HO; i £HR - SIMS ËA, ο) δὸ»͵ δξέ 
[EjéxÓj A»: δὶ 8 ἠΕ; 255.2328£À áA ÖÓËP GEO» δ: ÖGÊR a (ΙΟ; £ caled. 255.2329£06 
μλό-ι VEOYÁ' UNO i £ ὑΡά- όλ, AEE AO VEáOYQ 1 2 χσέμξόδγι Ε9Ε΄ A ? CR v Chl á&v» eT 
[1 2 3£1 480», öp LÄR- D - ΑΕ] NSAà«l Ουὐοί ὃ» 0? nÁ Οτι VEÁOY£" Sucrow£H965PGarg uE£— 
1984£&ER* Ó JA C — 3 1 »/Óo71.81 Topf 2 ; Odgi/579 75Ε-4ξ] ΝόΛὰ«] Ο»ὺ C — 1΄1»μὰ»- ΝΕ »OTOU 
8111.36£-( Á- AI NSÁà«d uÓ Ανά αρ’ 5£-95 —  cPtIpl €- 3- "VEgÀC - 31» 
Éi į £ LË I NRÁà«I ὑμᾶς — σι | »l ouf 31 Ofg&A563. 75£—«éu Eá X uAGÉ »ül ὁ , $3 ; ÒR 
δ174.06Ε-ή Á- Ἀχοόμεόδγά ÁVOOUAET NSÁA«| Ο»υμᾶς -- 6f »É į £Ó ÓÁDQF COSY£-HMQC 
οἱ HMBC pÈ Ë’ Άι; CRilpi 3A/£6902. μᾶ”ς 9Í 2 ;- ÖH PÄNMR 120ΠΒΛΟΑΥΡΕΡ éÉo£" ή 1£(E Ó 
HMBC Í EA Ul ui4H — 1£704.37£G0Í C- 3£879.75£G»H - 6/,£ 04.35£€H - 6/,£ 04.25£0 
οἱ C—-1"£5174.06£QAÓfP 1T à! ee A; £65 Ee" eT i 2 Ave 1 ( ΑΠ] 8δγί ^v 3-O- ΕΟ’ 
—O- xeÉuó£»ü£O- β-- D - AE] NeÁà«l CR^; £, A» eT Ti Oo OenA« ZR δ] ΕδΟ 11 ;à1l £^ Mo- 
mordica charantia L. £QA ΠΕμόξόβὸγί Qb'14-3-0-£6-O 6 Ó-GE»ü£O- g- D- Ai ΝΑ 
à« QR? O»Í -Ο0») οἳ [1 μλεῖ Εν, ὀλδμᾶμιν Ε΄ Guevara uE£A989 £GEGB Guevara μΕΕ 1989 £O á! © 
uAPC NMRABÉyAYEV £-€ -3 LÍ C- 5' pA» ΝΕ] »Ο4Θ 1T uAUvAEEPÓy; £ 
» [ii 312*»É«&8 £-5U.B£ — 12.69 £ CHCl£x 0.7ΕΘΕΙ - MS ο) δ: OOÓX»Ó à nfz 360 
£ÜMEY £-Vée] 5C NMR ÆLÄDEPT ÉuNéEH Ap OCA? C H5,0,i H eÍ ^C NMR ZB áB 396) 
R0 1£-3£44 Ej ΄ὑμλούή. | tÒ, δΕΥΕΙ ΄ ύμλίδὰκο» | φΑνα δ. Ve- NDveüj qO»,00y? ΕμἈΝΟκοὺθί ὃ» ὃ 
Αγ ΚΟμλνοοἳη £d ÓÄDQF COSY£-HMQC 9{ HMBC ΕμΝέΤΟ: PÄ NMR Be AveED éE” AK 26/8 
"ÓHMBC Í MB; É Ol uH - 7£ 04. 79£ OB C — 1'£8134.6£69€ - 2£ 8108.6£8 € — 6£ 0118. 6£€^ 
C-8' £^852.4£6€ — 9' £560.4£0A C — 9£^ 972.7 £GDSV&E»H — 7,4, £ 02.91£32.51 {ΘῈ C - 1 
£5132.2£6€ - 6£8121.1£6€ - 2£ 8111.4£6€ - 9£572.7£0A C- 8£542.2£ G8 apAOIE TT δι ὦ 
EXe Aj εν XE Oe» elii 3 uAVé 1{ AN I £^ — EC- lariciresinol; £& OU NOESY Í Ve {ΡῚ uid 
-7 £04. 70£GB H Τε 02.91£-82.51£GÍ H — 9, εξ 04.03£-93. 74£GD&/&E»H — 8£ 02 . 72 £ GUB 
H-8'£ 52.40£GD8/SpÀ NOE Ï à! GE-OxA-3 PÄ ἀπο * £i Ó Ecl visu E4 £3 ÓÐ, 2 AD? àQu£-OBl Ä x 
Qi QÏ £-Ò OxEJAEEUUA ἀπό * Bl £” Haruna uEEA982£(& , A» οἳ [1 Qo Ó oë ΤΙ EÓOSERYOE B. 
japonica Makino£ Gi 0λδμᾶμνξ Haruna uEE-A 0982 £(&Hl OXÉxT 1088 NMR AH oÍ 5c 120/ΡΑΟΑ 
VgEEAEE« éÉ6j £ 
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Fig 1. Structure of Compound 1£-2?£3£3£-5£-6£-8£-9£30 


FAB- MS ΑΞ ο) ó» 9| li S uA» ὀχόλδυό δῖ 8 πε 341£0M — 1£Y £269] ^C NMR οἱ DEPT 
ÉUNéEH pA OE? CHO i ÉC NMR ZB áa CO», 6 p — D — Æ) NÁÀ QÊ O»,6;8- ΕδΕ 
>Ù χ6 Εἰ £H- 7£87.65£3£3.— 15.78Hz£GÍ H- 8£^06.30£-d£3 — 15.78Hz£Q áEY"- 5É«va 
2. Ên | EÈ N QAO C - 1 d »pA» NBI »ÒE 595. 70£ Q áEV4 A] » Ox» ; FÆ Ä Xx CERGEZEA 
110A5C NMR ÊY ÈH £" Ikeya uE£4991£6108 PÄ Bo NBI »OEGED έξδε ή 3£O» 9l li 8 μὰ 
1611 á 181 -- Ο- ἐδ' Εδενὶι-- β-Ώ- Æ) Ned G ε ἂν οἵ îi Ôo ÓNCAéE" Linum usitatisimum L. ΕΘ 


CD ὀλδμλμνξ Ibraim uE££4970£6£x  - di Ö σε ἘΠΥΘ Æ T i ÖD £ 
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» 911 9 YÄHRFAB- MS Ακ g ὀχαζόλδοό δὶ 8 πε 493.1040 £0M - 1£Y 3(£ Ἆ-- Oval Î e 
CH; Or £^ calcd. 493.0982 £(£FAB — MS CB, g3 6x4 Οχόλδχό å n£7 493£ÜM - 1£Y i H SÍ PC 
NMR Z& á% 3E 8 Ò, Of P xObE»U NO; £O» 9 TI T g Tà2EVE £-9 μλαξὶ Ν QYOUAC --ο 1» ὁ 
HÍ 3 į Î »O&Á 064. 43£3 áb E χῬε»ὺς ÉADORAET Ñ οὐ LÄC — 6 Î »l δά-ν8 εά Gtp -9E^ A 2 n 
COSY£-tIMQC οἱ HMBC 144δΕ-ΠΟΒΙΗ οἱ 50 μα 2 Re AgEPÁEÓ 4" £^ ή 3ΕΘ΄ ÓHMBC Æ {ΡῚ 
LAE Ν ΝΟ LÄ H — 1£765.60£-3£3 = 7.88Hz£GÍ 186: EÓ£»üpÁA C — 9£^0167.71 Εφ à! CE»H — 6 

Εδ4.53Επ|467 = 12.11 £4 .95Hz£»54.39£Ald£4 = 12.11£4.98Hz£@Í Ae È »ÓGE»üpA C - 7 
£'5168.34£ 631 QE" 31 4£67 Óflo, ἂν 9T Ti μᾶνδι: pA ÁEVeO? A εἴ ATT 21- O- ¿S EóE»ü- 
£'6 - O- AP χβενὺεθ- g— D— ΑΕ MÁ G £ 

» e[1i 10 μα OON É ο Ï δί E-HRFAB - MS Æx, ο) ὄχι ÖÓ Ó 80)! 8 n£7 493. 1040£0M 
— 1£Y £d áE4 0 WKE 9 [οί -μᾶ ανα) HO, £" calcd. 493.0982 £(EFAB - MS ΑΟ) οἳ δ6Β 9 
eÍ BC NMR /EOBI áEV40 3E 8 RÒ, 6À» P »xObE»üpYO E-GOEI Ñ GY μᾶς - 4.1»] ὁμί 3 į Î »ὀζεωο 
872.10£-€ - 3 2Í C—5 Öö ò, È į Î »OX& A 075 77 2Í 576.83; £l áA »bE»ü; ΕΑΓΟΕΑΣῚ Ñ QUY 
μᾶς - 4 Í »4-ν8 Ε΄ ÓHMPC Æo 1 Q1 yE) Ñ ΜΑΗ - 1£785.60£d£3— 7 .88Hz£ WË; 8: Εδερὶι 
C-91»£8167.71£0 à QE»H -- 4£785.02£x£3 = 9. 50Hz£OÍ Ά»Ε »xÓGE»QpA C — 7 £'6168.34£6» 
Τὰ! gj £8 Ee» ei Ti 10 uA Á [8 1 -O- ἐδ EóEü- £4 - O- AeP GEE p- D— AEI ΝΑ 
δαὶ G £ 

» eiii 1££-89í 11 18Εχ']- ÖH ZO Ti ὄξε»ο οἱ 10 <fa E»» olii ΕΕ a OO 11 
C OxipA ge μὰ £ 


EUN 2:0 

QUEFec 

NMR ÉuNéOUBruker DRX 500MHz ? 444 E^ A ? ΟἼΗ 281 £»2D NMR ÉUNÉCEOR z - vb 6l ΥΕ 
3 į £-HMBC ÉUNÉÓA 62. 5ms »ὶ 91 ΕΡΕ uA Hj «C 6] T δι ὦ £EI; £MAILDI - TOF οί HR - SI CÉ 
ΑΞ QiOOU VG Autospec — 30001 £Bruker BIFLEX III 9[ APEX 11 CEZ&QCEI 281 £»IR OU Bio -- Red 
FTS- 135 «ΧΕΙ 241 £»bj! δ EÓS/HORIBA SEPA — 300 Éy»Cby* àQCBl 2811 £CEOMEI AÁD Olé 
2 ἈΝ £2 Sephadex LH — 20£ Pharmacia Fine Chemical Co. ΕἼ} τα. £ffMCI -- Gel ΟΗΡΖΟΡΕ Mitsubish 
Chemical Industries£-t.td. ΕΘ 1 &£" 160 — 200 Ä ΕΘΕ 

| á&; οἱ - Oe 

ΕΟΓ Balanophora harlandii Hook. f. EÈ Îi ΝιΕΙ μις ÔE AYA:9 e| èl « BA£, ÉÓ ic (Εέ 
οόμᾶ» EDE" 2kc£ WÄ QUOD V£ 2000 ml £GEEI áE; Ey Τι £! yAE; (VON. »οΕΟΕὐνΑρόε- ΟΣ VÀ áEj 11 
ΟΛ ΤόΟΛΝ qAE- οί Oy; 14 ή E; Ey Τι EOONVPÍ AE- ΑΠ Ει21: OT 2 q£ 75 £e Ox evo Qr δὶ δ΄ ΄ 
- Oc-OONNE? dí 2; qAE- Âge ή 2o ÂÈ. Άεονοκ vgl μί 71 /{ Ne5 OA» οἳ Τί 1£ 25mg£O2£ 55 
mg£O3£ 50 mg£€4£ 7 mg£O5£ 5 mg£O6£ 36 mg£OÍ 7£200 mg£(&ÓJflj i Q€^ 190 g£X 
1 èY Org âf ó- OGE-CHCI£9McOHE?H,OE 7:3:0.5£6 Í Νιμ , 8? ;- ὃ fÈi μύ2 22: GÀ 2 ;EÓR 
Sephadex LH — 20 Qj? ãÎ ὃ: ὀλδε-ΜΕΟΗΕΞΗ.ΟΕ᾽ 60 : 40£6 Í NE2MCI Gel Q2 ãÎ δ΄ ; » £-MeOH£? 
H50£ 30:70£0 ΄{ΝΕ-μλμνω-οἱ 11 11£7940 τισΕβΕΕΙ uÚ3 2): QUÀ 3. 5 ; É£E-OOSephadex LH — 20 Qu 
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28] ὃ: ΟΛὂΕ-ΜΟΟΗΕΘΗ,Ο | ΥΦΗ͂ ΄{ ÑE-MCI Gel ÖP δὶ δ: Oe 1» £24eOH£2H50 | YIË ΄{ ΝΕ-μάμνο- 
oÏ Îi 8£7276 τησΕ(ΏΟΕ 38 mg£GÍ 10Ε65 mg£O 
vá 1 vet 
òf Í Gb E" clerosterol£€ 1 £9? É< EEE — 71 . 10£ CHCl;£x 0.4ΕΘΕῚ — ME” 96 ££ 7£9 
412£ÜME£Y £^ 100£€397£UM -- CH;£Y £38£€394£UM - H;O£Y £ 25£6328 £" 30£6314£" 49£6373 
£21 £€271£0M - Cio Hi, - 2H£Y £” 48£6213£ 44£6H NMRE' CDCl £925.37 £' 1Η Επαξ-Η - 6£€^ 
54.726 1H£m£-HI - 27,£€4 .64£" | H£-m£-H - 27b£6883. 52£" 1Η Επαξ-Η -- 3£680.80£ 3H£«£3 = 
7.38Η7Ε-ΗΙ -- 29£€90 . 90E 3H£-d£3.— 6. 82ΗΖΕΊΗ - 21681 .56E 3HE s£EH - 26680. 67Ε 2ΗΕΤΕ-ΕΙ 
— 18£681 .00£ 3H£sE-H - 19£(68 C NMR ΕΥ Ανά 1; £ Garg μΕΕ-1984Εξ 
ἐπί &b'v-3-0- £6 - O- IŽE» a — D- EI NÁÀ Q^ £ 2£6 ? x«l PT Εἰ - AE 
£Ü.££ — 46.3 £' CHCl£ 0.3£8MALDI — TOF n£ 7£835£ÛV + Na£Y £&HR — SIMS n£72£9255.2328 
Ε Ci H3, O; £talcd. 255.2329£8EI — ME” 96 £GE Z£574£0M — χέμδε»ὑεΥ £ 2£6412£0574 -- ΑΕΙ Ñ C 
»ü£Y £29£6394£0112 - H;O£Y £” 100£8H NMRE' CDCI,£695.35£" 1ΗΕπαξ-Η - 6ΕΘ54.72Ε1ΗΕ-- 
m£-F - 27,££4 .64£" 1H£-m£-H -- 27,£683.50£" 1H£-m£H — 31680. 79Ε3ΗΕ-Ε-}-- 7 .38Hz£2H -- 
29£€90.89£ 3H£d£3— 6. 82Hz£I - 21 £681 .5& 3H£sETI - 27£€$0.66 3H£sEI - 18ΕΘ50.98 
£3H£sE-H - 19£O6$4. 37€ 1 HEd£ 3 — 7. 5AHzE-H — 1£633.34£ 1Η ΕταΕ-Ε] - 2'£633.51£ 1Η ΕταΕ-ι 
H-3 £633.36 1H£m£-H - 4£63.47£ 1H£m£-H — 5 £684 35€ 1H£mm£-H — 6, £684 .25£ 1H£— 
m£- 6, £8 C NMR ÊA Ak 1; £ 
41» 9111 11 ¢2i¢5i¢6 PÄLBC NMRE 125MHzZEGS?E" ΟΧΙ, - ἀ.ΕΘ 
Table 1 1 125 ΜΗΖΕΘΝΜΙ spectra data of compounds 1i 421 ¢5 and 66 ὃ in CDCl - d3£© 








C 1 2 5 6 

1 37.3£ 468 37.3£ 1£0 38.6£ 69 38.3£ £O 
2 31.7£ 468 29.3£ 469 27.0£ 468 23.6£ 468 
3 71.8£'d£O 79.7Ε 468 79.1Ε4ΕΘ 80.8£'d£O 
4 42.3£ 48 38.9£ 469 38.7£'s£O 37.6£'s£O 
5 140.8Ε᾽5ΕΘ 140.4£ s£O 55.2 d£O 55.3£ d£O 
6 121.7Ε d£O 122.04 d£O 18.4£ 469 18.1£ (£O 
7 31.9£ 46 31.9£ £O 32.7£ 1£0 34.1£ £O 
8 31.9£'d£'O 31.9£'d£O 39.7£'s£O 40.7£'s£O 
9 50.2Ε d£O 50.2£'d£O 47.7Ε d£O 50.2 d£O 
10 36.5Ε 5ΕΘ 36.58 ΕΘ 37.2 «£O 37.0 5ΕΘ 
1 21.1£ 468 21.1£ 48 23.6Ε 468 20.8£ 468 
12 39.8£ £O 39.8£ £O 121.8Ε d£O 25.0£ 468 
13 42.3£'s£O 42.3£'s£O 145.2£ s£O 37.96 d£O 
14 56.8£ d£O 56.8£' d£O 41.9Ε ΕΘ 42.7£'s£O 
15 24.3£ 68 24.3£ 468 28.4£ 469 27.3£ 468 
16 28.1£ 468 28.1£ 469 26.3£ 468 35.5£ £O 
17 56.1£ d£O 50.2 d£O 32.7£'s£O 42.8£'s£O 
18 11.8£'g£6 11.8£'g£6 47.39 d£O 48.2£' 469 
19 19.4 468 19.3£' 468 46.9£ 469 47.8£'d£O 
20 35.5£' d£O 35.5£' d£O 31.2£ «£6 150.5Ε 5ΕΘ 
21 18.6Ε a£ O 18.6Ε 49 34.8£ ΕΘ 29.7£ 468 
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Ερή 1 
C 1 2 5 6 
22 33.6£ 468 33.6Ε 469 37.2£ 469 40.0£ 468 
23 29.4£ £O 29.4£ 46 28.1£'q£O 27.8£'q£6 
24 49.56 d£O 49.5£' d£O 15.6£'q£6 16.4£'q£6 
25 147.6Ε s£O 147.5Ε «ΕΘ 15.6 48 16.0£'q£6 
26 17.8Ε q£6 17.7Ε q£O 16.8£'q£6 15.9£'q£6 
27 111.3£ 1£O 111.3£ 1£O6 26.2£'q£O 14.4£'q£O 
28 26.5£ 468 26.5£ 468 27.3£'q£O 17.9£'q£6 
29 12.0£'q£6 12.0£'g£6 33.3Ε 469 109.3Ε 469 
30 23.65 q£O 19.2 468 
1 101.3Ε 468 21.1£ qffQAcO£O 
2 73.3 d£O 170.6£ s£OAcO£O 
3 76.3£'d£6 
4 70.5£'d£6 
5 73.7£' d£O 
6 63.8£ 468 
1 174.1£' «ΕΘ 
2 34.3£ 1£0 
3” 31.9£ 469 

4-14” 29.£29.3£ 1£O 

15" 22.7£ 1£O 
16" 14.1£'q£O 


xi «Εβρλζρμρ»»ΑἘρ: ὃ 


£" ΕΘ. lariciresinol£ 3£68? ÉA ERREX — 12.69 CHCl£x 0.7£GEI - ME” 96 ££ £960 
£ÜMEY £63£€845£0M - CH,£Y £ 4£6194£ 28£O$51£ 65£6437£ 100£H and C NMR Æo ΙΒ 
Î »OEG3í 2; £ 
£" — £O- EÉÓ- ÜE” — £O- pinoresino£€ 4£69? »É«V&8 £ELSEY — 39.39 £" CHCl,£x £8. 5£OEI 
-ΜΦ % £GEZE958 ÜMEY £” 50£€328£ 7£€205£ 26£Ot63£ 53£€137£" 100£H and C NMR 
ÊP AK 2i £” Inouye uE£4973£(E 
β- 1880-2 we σε χέωάΡΒΕΡΙ — MSE" % £G£ z£926£ÜMEY £ 25£€411£0M - ΟΠΕ 4Ε8Ρι 
256£ 5£&218£" 100£6H NMRE' CDCL£G25 .20£" 1H£d£-:— 3.45Hz£-HI - 12£€8.23£ 1H£m£-HI - 
3£€0.80£" 3H££-€H,£60.84£" 3H£-£0.88£ 3H£-£O80 .80£ 3HE&EG80.05£  3H£-£(00.98 
£3H£«EQ1.00£" 3H£3£€4.14£ 3H£3£€9 C NMR ẸJA AK 1£' 1^ CE» £-1985£»9üÍ 1ΟΒΙΕΕ-- 
1991 £(& 

QCEAERAGÓ- WOYE GES xÉ«VEP/A£-E] -- ME” % £G£ 7£9468£ÜM£Y £^ 50£€453£ÜM — CH,£Y 
£20£€425£ÜM — CH;CO£Y £” 5£6408£18£6393£" 12£6357 £ 20£€218£ 47£63204 £^ 42 £€489 
£'66£6175£ 40£6161£ 36£6447£ 42£0135£ 46£0121£  57£6407£^63£693£ 68ΕΘ614 968955 
£^ 100£GIR£S Ecm! 3074£2942 £3856£-4735£-1640£-1454£4380£367 £047 £026£4014£979£— 

877£H NMR£'CDCl£€54.68£ 1 H£-br.. «ΕΗ — 29,£€4.56£" 1 H£-br.. «ΕἼΗ - 29, £634.46£ 1H£^ 
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m£-H - 3£€3.03£ 3H£-E-€H,COO£G*90. 70£^ 3H£-£69 .84£ 6HEE x CH,£68.85£ 3H£3£€ 
81.04£ 3H£-£0.94£ 3H£3£O$1.68£ 2ΗΕπΕΘ BC ΝΜ ΕΤ 1; ££ 1 ^ CE»  £4985£» 
Reynolds µΕΕ-Ί986ΕΘ 
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ΗΕ S00MHzEGIMR ΕΡΑΕ CDCI — d£ AAT 3 ΕΕ/ΕΟΗΖΕΘ 


Table 2 The chemical shifts of 'HE'500MHz£&nd | C£ 125MHz£Ggnals of compounds 3 and 4£ 8 in CDCl; — d4£6 














Compound 3 Compound 4 
BC£^125MHz£O !H£^500MHz£O 'H£^500MHz£O PC£^125MHz£O 
1 122.19 1 54.05 3.10£'m£O 
2 111.42 — 6.70£ d£3 = 1.87Hz£O 2 85.81 4.746 d£ - 4.00£6 
3  146.73* 4 71.57 4.24£ dd£j = 7.06£-9.07Hz£& 
3.84£ dd£-j = 3.65£-9.07Hz£O 
4 143.93 9 54.05 3.10£'m£O 
5 114.531 — 6.80£' d£ = 8.06Hz£O 6 85.81 4.748 d£ - 4.00£6 
6 121.06 — 6.67£ dd£-j = 1.87£-8.06Hz£O 8 71.57 4.24£ dd£- = 7.06£-9.07Hz£& 
3.84£ dd£-j = 3.65£-9.07Hz£O 

7 32.98 2.91£ 4461 -4.81£43.53Hz£O 1° 132.77 

2.51£ dd£ -10.92£43.53Hz£O 
8 42.23 2.72£'m£O 2' 108.604  6.88f d£j-8.12Hz£O 
9 72.67 o£24..03£" dd£-] = 6.93£-8.80Hz£O 3 146.71 

p£93.74£" dd£- = 6.44£-8.23Hz£O 
l1 134.64 4 145.21 
2' 108.56  6.86£' d£3-1.88Hz£O 5' 114.2 6.90fd£j-1.77Hz£O 
3  146.73* 6 118.88 6.81£ dd£3 = 1.77£-8.12Hz£O 
4 144.98 1” 132.77 
5' 114.28  6.84£ d£43 - 8.08Hz£O 2” 108.64  6.88f d£j-8.12Hz£O 
6 118.58  6.79£ dd£43 —1.88£-8.08Hz£O 3 ^ 146.71 
T 60.39 3.84£ dd£ —7.42£41.25Hz£O 4 145.21 

3.70£ dd£— 6.93£41.25Hz£O 
8 52.37 2.40Ε ddd£4 —6.93£-.17£-4.42Hz£O | 5 114.20  6.90£'d£3-1.77Hz£O 
9' 82.68 4.79£ d£ - 7.17Hz£O 6 118.88  6.81£ dd£3 = 1.77£-8.12Hz£O 

OMe 55.79 3.87£ s£O OMe 55.87 3.88£ «£O 
3.86£ s£O 


XXEEAE 7ΕΘ5 XE«VPE-E] - MSE % £G.£ z£956£0MEY £ 45£€339£UM - OH£Y £'4£618 

£ 27£6411£ 32£697£ 54£€83£ 64£660£ 7 £655£" 100£8H NMR£' CDCI£&02 .35£ 2H£-E3 — 
7.25HzE-H - o£€80.88E 3ΗΕπΕἼ--- 7 .25HzE-CH; £6 .65E 2HE mEH - βΕΘΝΙ 26€ 24H£m£-€ H, 
X 12£&9C NMRE CDCI£E8180.6£ COEG934 . 1£ CH £6331 .0E CH; £699. 1 —29.7£ CH; Χ10ΕΘη 
0604.7£ CH5£8992 .7£ CH; £84 .1£ ΟΗΕ 


1- O- 48: Eó£»ü- g - D — Al NSÁà«l CE S£€»/E«- λα -εἴιεῦ + 0.46'£" MeOH£»c 0.55ΕΘ 


FAB- MS n£ £” 9, £341 £ÜM£" C, HO) £O- HEY £394£ 5£6245£ 8£475£" 10£6129£" 12 £(1 
eÍ BC NMR ÊA 3; £ 


1-0- 4,8: Eó£»ü- £6 O- AE DEE- β-- D- ΑΕ] NSÁà«d CE 9£O χρέ«. Ολα εἰ με + 


44.37 £" MeOH 0.52 £(EHRFAB — MS n£7£9493.1040£0M £' Cj; Ho; Oj5£O- H£Y £” calcd. n£z 
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493.0982£(FAB — MS n£z£^ 96 £8493£ÜM — 1£Y £34£ 2£6469£ 25ΕΙΘΙ25Ε 6ΕΘΟΤΕ 8£639 
E'sE@H LÍ ^C NMR ÊA Ak 3i £ 
3 eiii βΕ-9 οἱ 10 pÄBCE125MHz£@Í 'HE”500MHz£EAMR ÊY E" CD;OD - d, £l 3 £Éy£9Hz£O 
Table 3 PC£'125MHz£&nd 'H£'500MHzEGIMR spectra data of compound 8i 69 and 10Ε òin CDjOD — d4££9Hz£O 




















η 8 9 10 
| »OA 
ὃς δη ὃς pr ὃς δη 
1 127.61 127.61 127.54 
2 115.31. 7.05€ d£4 - 2.00£6 115.36 7.04 d£ -2.02£6 [15.30 7.08€ d£3 -2.02£O 
3 146.83 146.78 146.69 
4 149.83 149.84 149.80 
5 116.55 6.78€ d£43 =8.24£© 116.53 6.77€ d£43 - 8.38£0 116.60 6.80€ d£ —8.30£0 
6 123.21 6.96 123.26 6.96 123.34 6.98 
Ε dd£-i = 8.24£-2.00£0 £ dd£-J — 8.38£-2.02£0 £ dd£-j — 8.30£-2.02£0 
7 148.34 7.65€ d£43 —15.78£O 148.47  7.65£ d£4-15.87£O 148.61 7.68€ d£4—15.85£O 
8 114.41  6.30£'d£3 —15.78£O — 114.29 6.30£'d£3-15.87£O 114.18 6.33£ d£ — 15.85£O 
9 167.77 167.71 167.78 
Glc- 1 95.70 5.56 d£3— 7.89£O 95.75  5.60£ d£ =7.88£© 95.61 5.67€ d£43 - 8.28£6 
2 74.05 3.38 £43 — 8.48£O 74.00 | 3.46 1£3 — 8.04£O 74.13 3.59 
£ dd£-j = 10.28£-8.28£6 
3 78.04 3.44 m£O 77.86 | 3.51£ m£O 75.77.  8.81£1£3 2 9.32£0 
4 71.15. 39.42 m£O 71.21 3.48€ m£O 72.10  5.02£ t£ - 9.50£0 
5 78.78  3.41£' m£O 76.38 3.70 76.83 3.74 
£'ddd£4 = 9.54£A1.98£^ Ε΄ 4446 = 9.97£-5.35£^ 
1.95£0 2.16£6 
6 62.38 3.85 64.43 4. 53 62.001 3. 65 
£ dd£4 = 12.13£-2.00£6 £ dd£4 - 12.11£4.95£6 £ dd£-j = 12.60£-2.16£6 
3.69 4.39 3.55 
£ dd£4 = 12.13£4.47£6 £ dd£- —- 12.11£-4.98£6 £ dd£4 = 12.60£-5.35£6 
τ΄ 121.34 121.03 
2£6' 110.26 7.07£'s£O 110.48. 7.11£s£O 
3£5 146.45 146.39 
4 139.87 140.05 
7T 168.34 167.84 


1—O- 48: Εδε»ὺ-- £4 — O- νε’ DEE p- D- ΑΕ NSÁà«l GE" 10£G χσε«: ÜAeEEOEN + 
28.92^£" MeOH£»c 0.39£OHRFAB -- MS n£7£9493.1040£0M£" Cj; H2O £©- H£Y Ε΄ calcd. nfz 
493.0982£(FAB — MS n£ £” % £8493£ÜM -- 1£Y £246£ 3£6160£  38£6425£' 6£097£ 7£079 

Ε’ΟΕ(ΘΗ LÍ ^C NMR Εν 4i £ 

FP XCEÁE 11 ΕΘΟ »/É« ÜAG-EI — MS nf 96 £8170£0M£ C; H,O,£€f £^ 100£6153£0M — 
OHÉ£Y £78£6125£0M — COOH£Y £” 18£6$07 £ 8£€39 £29£6H NMR£'CD;OD£G7. 12£ 2H££^ 
H-2£*-6£€& C NMR£' CD;OD£85110.37£' C - 2£-€ - 6£€422.21£ C - 1£61$39.50£ C - 4ΕΘη 
146.327C — 3£-€ — 5£©470 . 60 £ COORG GàuEE4905£ (GE. 
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«4 »9|11 99í 10 ÄCOSY οί HMBCÏ à Ø 
Table 4 COSY and HMEC correlation of compounds 9 and 10 

















COSY HMBC 

10 9 10 
Η- 213Η-6 H-2j3C-4£-€-6£-€- 7 H-2j3C-4£-€-6£-€- 7 
Η- 5Ι3Η-6 H-5ij8C- 1£-€ - 3£-€ - 4 H-5j3C- 1£-€ - 3£-€ - 4£€ - 6 
H-6ij?H-2£-H-5  H-6i?C-2£-C-4£-€ - 5£-€- 7 H- 6j 9C- 2£-€ - 4£-€ - 5£2€ - 7 
H-7;3H-8 Η- Τι80- 1£-€ -2£-€ - 6£-€ - 8£-€ - 9 H-7i3C-1£-€-2£-€- 6£-€ - 8£-€- 9 
H-8j3H- 7 H-8;3C- 1£-€-9 H-8j3C- 1£-€-9 
Gu- ii 9 Gu? Ομ 0-9 Gu- 1i $C - 9£76c.5 
Οη-ρἰθΏη-αξ-ρη-. Gaz Gc 1£Gc-3 Οῃ. οἰ 9 Gc- 1£76c.5 
Gu-si?Guo£ Gu, — Giai? Gc; Οµ αἰ ος 2ος α 
Gu-ii9Gg-s£7Gu-5.— Gad 9 Gc-o£76c-5 Οµ 4i 9 Gc-5£76c-5£76c- ο € -7 
Οµ 53η ο Gu- ΟΙ οἱ 9 Gc ο Ὁς 5£7C 7 7 Gu- si 9 Gc-4 
Gu- αἰ *Gu-s£7Gi- a, Ο οἱ ος «Εᾱ-Τ' Gu- ai 9Gc- s£7 Gc. , 


Gu-ai?Gu-sf7Gu. 4 H-218C-1'£-€-3'£4-4'£-€-6£-€- 7. H-2';8C-1'£2C- 3'£-€- 4£-€- 6£-C- T 
H-6'i3C-1'£-€-2'£-€-4'£-€-5'£-€- 7  H-6'j9C-1'£-€-2'£-€-4'£-€- 5'£-€- T 
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